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(57)Abstract: 

PROBLEM TO BE SOLVED: To draw the range of 
shadow and an irradiation area by light of an object 
accurately with a high-speed on a display device by use 
of a small set of simple computing. 
SOLUTION: Each vertex A, B.Cofa polygon ABC is 
moved to the boundary of the drawing space into line 
with the vector direction, to form a solid ABCPQR as 
the shadow space of polygon ABC. For each plane which 
constitutes the solid ABCPQR, the brightness of the 
rear side plane of the solid ABCPQR from a viewpoint E 
is added by a constant K to become lighter, while one of 
the front side plane of the solid ABCPQR from E is 
reduced by K to become darker. 
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tf'J=?> (ABC) <D&m& (A, B, 
C) £3fe©^ b^iaKiJSTJiaiHlCDSWt:^***^ 
#'J:J> (ABC) (D&QMtLX&fo (ABCPQ 
R) ftJBJSK-TSfci:*^ £©:&# (ABCPQR) £ 
S^-r5#S{co^T. ffiHrr3fc£©^j& (E) fr£ 
JLt\ 4# (ABCPQR) ©g©Bj©iSB©f?jK££ 
(K) «ttiD*b"Cllll*< U tcfcffilif £££©*! 
J& (E) *>£>ji.T> iCflt (ABCPQR) ©3i©ffl©^ 

b©ss^(b (K) tzimnisXi%<Tzmmifr 
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£ft (ABCPQR) ©*0®©fSB0»«ft5£ii 
(K) «H"«»L-rBf <1-*jD«*-r5i4:t:«tr>Ts 
&<* (ABCPQR) ©t^Sf*|£*U =f > (a) 
£L&V^ili^ tift: (ABCPQR) ©&M©ftftft 
(K-K=0) ti!)ift(D«;«U 
(ABCPQR) oK^Hftt:7l«-U=f> (a) -tfi&kt 
ffifflll$&tgj& (E) C^bTJKU J> (a) «fc 
?> (ABCPQR) ©a&Mtffl3£C i t> 

ffiUara-B-Ts RSitt*©ffl8©me&£tt (K) £tt 
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'J3'> (a) CtK'J J> (ABC) ©» (Ls) ftffiffl 

C * 4 % «fc S*?* OMSMS. 
[W#fl!2] RffiMfcUroicfl: (ABCRQP) ft 
t, .aHRcD'jRU J> (a) ##4UWSi:*, )»«© 

nfi&tt^ (e) c«bt«*»e>*^©wtffw «fft 
(K) ©#fci-a^fc*wai:-rs» 

«JHl|B«©3D3>lij.-^^v7W y^fc*!** 
*C J: 4 JME©rtJfflMfeSf &. 
[»#«3] (E) #i^R§i;L-t©:£& (AB 

CRQP) fiCA^T^T, (E) C^LTSt©® 

a*#SELfcv^s, mft£3i©DS#*iifftaoTv^ 

ttttfc LT^a-rS £ ft#3fch-f Sffif&g 1 IB«© 3 
D3>tra.-^^^7^ y^^C*(t43fcKJ:SliflE© 

[W*^4] f^F^LTCilfl; (ABCRQP) rt 
©BfWS"*-S3K'J J> (a) ©£*>£>Cfcg£ (Ls) ft?£ 
fcfi:*, #'Jn> (a) ©*fcrr3H©IB©Jtt«**lf 



«f S - ft 4$^ £ * 4 m #JS 1 IBffi© 3 D 3 y \± d. - 

S^ (L) fc«fc*7feJK«*« (Li) ©Sg£#l3lT\ 
*»HSIBrt©Afl;©iaiii*»*&at:, JffiU^Ht* 

^E-rstifls^a^t-s-r^T©*'; ^>©3%> # 

(L) SII^t5*^> (ABC) Co^T3feJR8t 
£ (Li) ©3&£i&a£fT3aa£;fe^Ts 
tf'J=f> (ABC) ©&TIU& (A, B, C) ft# (L) 

7KU=f> (ABC) fcJ;*7feJHS*2IH4:l,T:ftf* 
(ABCPQR) SMnJ:i:tC,^©Sft (AB 
CPQR) ft*J5l1-4#iBC"3V^T^ fflll-rSi:^©^ 
* (E) A^BT> tift (ABCPQR) ©^©ffi©® 
BOjftKft^ft (K) «B-«J|L-Tie< U 
*©«;& (E) *£>j&T* Ufa (ABCPQR) ©31© 

moffimcDWi&zfem (k) i~\nm\;-zwz> 
sft-r senior, 

(ABCPQR) ©^ft^FEgrtt*'; =r> (a) 

tifl; (ABCPQR) fflg-SOjftg 
ft (K-K = 0) fc*i)*flj©*:Vu|*JI8i:U Sfcitf* 
(ABCPQR) ©3fcJR»3£llllrtC# , ;:J> (a) 

t£t*k.i*> mwwKLm& (e) c»bT#y=f> 

(a) «t tJUC&Sjfirft (ABCPQR) ©SftFIM 

(K) «ttl»<L-*v^i:t«fc»)s #'J=f> (a) it) 
(E) {r^LT^StJCfeStifl: (ABCPQR) © 
-r&t>-6«^ (E) £*fLT^©®©«&B£&3jl!¥ 

*ft^*s<3(r^fit (k) sftjnur s^fLntu, mm 

±, sK'J =f> (ABC) iz^tftmmm (Li) *s^>; 

=f> (a) tz&&$tiT^z>tf.m£mmtir%ztx\ 

lBa*»-3iEStt:#U=f^ (a) KsKU J> (ABC) 4* 

e.©3te (L) ©Tt^i^ (Li) ftisH-rs ztittm 

[»#«6] 7ttflH»ffllffli:Ur©tifr (ABCRQ 
P) a»ffl*>J J> (a) ^#atTV> Silts If 

£©nsft^ (e) c#i/r»*»&«^ffl«cffv\ 

at, wm<Dmni&*Mm (k) ©^ii-rsdhft^i: 

-rS«*JS5IB«©3Dn>ti-^^5 7^ y^^t 
[W*I17] ^ (E) 4»7ttflB»2Siai:ur©i:fl: 

(ABCRQP) F*|(CAo-COTs ^ (E) t*fb"C 

s©®* s #s ii * s mwcsoiw^a^ 
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THK©?§^3^f6tt©&stf y^>£#tr¥ffi£> *u 
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*©^ h)\s®n.*>&mtLtzo mm-iz&wmmiz, 

<kWJO«»©*"CfeDN *ftfc©fSIJS*fe«fct«iD«J|tg 
[0 0 0 4] L-frU ±tHI*Mfc*;i:*:*;fc 

iSofc^fcttx «*lCj&B&l$lffltt&fiiJ*&ii»&x 

HbT^SfcOT-^K ifrH&ir©*?® £&*>•&&©#© 

' [0005] aw**aBfl 

MlfLt, JSB©lWJSi£&i«^»K©^W«t£ 
JKfiR-T*. i©*R8W«tt, «H©»S«fc!>*>ftlMBHK 
©f^ttbT, ffiCM&fcl&'K ±gB©«fcra«©aa 
tit), «i|ifc8JUcJ:!K ffiWX-gte^. 
[0 0 0 6] bfc#oT> *»!8©B(IIItt, 
*©»©<6H^», 3fcC«J:S*M*:©3fcHaS*«*a>*<j«*. 

[0 0 0 7] 

(Ls) <D%.£mmXs ZJi*yrtt&1ttii*frK.m 

tzyj&iz&t)ffiwttm£*z>ffiWQmft(D&fc (ab 
cd) ©asn*»it&a^ jfii&iHifcfraE'rajM* 
(ab c d) ^^-r^i-^-r©^ 1 ; ^> (abc, a 

CD, ADB) (L) UttbTg^&Stf'J^ 



> (ABC) K^T» (Ls) ©«*iaa SfTdilS 

[0 0 0 8] *#BB^©3D=J>tri-^^7 7-f 
C*frS3fct«tS»*©?iaiffl»*iStt^ jH'J^/ (A 
BC) ©«4Bj£ (A, B, C) &#©"** hfrfifalzM 
H£IH©fc#iU:»tt<*-e\ sJ?U=f> (ABC) ©JggM 
^bT&ft (ABCPQR) 5 t: i: t> £ , c© 

(AB CP QR) fc*J«-f S&iBlCol,^ faUlT 
SkS©«ja (E) *>£,ilTs (AB CP QR) © 
X©Ii©ieBB©fP&££fi (K) ^ttfiOjf bTBJl£< 

u »n-r*i:*©aa (E) #hfi-Cs aw- (abc 

P QR) ©Si©B©»&B©ffi8f£5£<I (K) «lt»J|L 

[0 0 0 9] £©8L«CJ;tK (ABCPQR) © 
i^Srt£#V=f> (a) ##£b£l^£, A(* (A 
B C P QR) ©&M©»Kfct, (K-K=0) {3<fc»3g? 

[0 0 10] (ABCPQR) ©^HrtK 

#U=f> (a) ##ft-r&i:§ N (E) C 

MLXtfV3> (a) .kbjlCfcaiMfc (AB CP Q 

r) (dm&s vmm^^mmsBM^ti-r^ mmmz 
commtDwrnttfem (k) £»tnj!£<&t>ftv>„ ^©& 

«K #'J=f> (a) (E) CJtL-T^i&fcfcS 

A# (ABCPQR) ©H> -r&to-feSja (E) £*tb 
TS©a©iEffl£&£)l?S[fcJ\ 'feSWCSgfit (K) 
*fW*fflffli:a:*»K sKU J> (ABC) © 

K (Ls) (a) WSHBSft-tv^ttJISfcH 

[0 0 11] iOi-SCL/T^ «^BBi:L/T©Aflc (A 
B C P QR) ©SBBrtT?, *'J^> (ABC) ©15 (L 
s) li, ffiiji&fl!E&0Hfitf1V££^ *V=f> (a) 

[0 0 12] &&mt\sX(D$.{* (ABCRQP) fg 
tc> ^iJ©^'J=f> (a) ##£bT^3£^ jftK© 

nss&fit (e) c»urK*»&a^©«icffv\ jfjg 
©§mt§&-i&i^ u *(Dm,m*mz.tztgizi±, m 
m<D»xm&%.m (k) ©^t-rso ;nc±t), ^ 

(L s ) ©ttH©|5|** s ^JW±Cfi < =5: e.^v^ 0 
[0 0 13]M(E) tffSFIhOTCift (ABC 
RQP) fltXot^T, ^ (E) t^fbT^©®^ 

[0 0 14] f^FlfcbTOift (ABCRQP) ft© 

mm-r*#v3> (a) ©^e>tt.« as) =&mh 

IBSSf 4#U=f> (a) ©#*^-§3a©^©5!l 

[0 0 15] «rB©«fc-5^ 
iP&Alt-rS^ (L) tt, ^ 3£#s ^©ffe©«Jf 
*JBtt©A**HKWU"Cs iSlffl©)iS^t c fc!^4,av^)!^$M© 



(4) 



4WPM-024854 



ymmm (Li) s^-rs. zcD^mmw, (Li) 

fck J«!I©»*J: D *fiv^ff*©» (Ls) t»U i£ 
±8BO* (Ls)-©»lBigK:*'^T, 

#'j=f> (abc) *«*fcttaiiB{*j:-rn«, Aft 

(ABCPQR) AtTf*^ (L) ©#HB»£lffli: 
ft*. ^LT, 3fc (L) ©#JHW£Nli:bT©:fc<* (A 
BCPQR) ©S-ffitiJ (Ls) ©ffiliHt^li&^-f- 

(L) c«tt) N »IBolfftJ:Dtiffiv^A©JfcJSa«S 
(Li) ##U=T> (a) t^ii^oIESttcJiH-e^ 

S o 

[0016] mtt.&Hztm-rn&. *»fttt, 3D^> 

Ka-^^77^y^XC*l«)t (L) «k 5 JfcJfSJW 

^ (Li) ©$fi£*nns z^y^Tarssfctt^ftc 
* b <t 5 »ifeffti:* 3Jffili£l«i*]©Aft©;«S 

^T©# U=f>03*>> # (L) *5iji$-fr55tf 
(ABC) Ko^TflfiJBittfj (Li) 

[0 0 17] #JHf303D3>Ka-^^77^ y<7* 
C*»t43feCJ:4««0*3IW»^riSH:s * (L) £® 

a*-a-*#u=f> (abc) (D&m& (a, b, o * 
3te (L) h;w?|qicJ8ffl»*fcfc*»B£mffl« 
#w:i£»s-e\ #y=f> (abo iasM^fit 

bTAft (ABCPQR) fc^f*. £ fcfeCs d©A 

ft (abcpqr) zmi&tz&mz-D^x, mw-rz 

fc*©ffij& (E) frt,!^ Aft (ABCPQR) ©g| 

©ffl©ffiH©itis^stt (k) tcimwLxm< u m 

UTTS £*©=&£ (E) *»e»J&"C. (ABCPQ 

r) ©&©@©4SBB©ifK$£ti[ (k) t-innm-Lxw 

[0 0 18] «Ht©jPjf«HISfcH:«HC«yaK:j;-3T» 
Aft (ABCPQR) ©ifelH»2!lfflrt (a) 
##&b&Ui:^ Aft (ABCPQR) ©§®©iWK 

bu (k-k = o) fc±b*{b©fcvubURfcfca. s 

fe, Aft (ABCPQR) ©3ttJHflKSIfflrtt:>Hy=f> 
(a) ##&-TSi:t, fflUBttc^ (E) 
U=f> (a) «fcl)jlt»*i<* (ABCPQR) ©ffl 

nsflf^^ffi (k) uftv^iiciD, 

(a) (E) C^LT*SifKife54<* (ABC 

PQR) ©B, -fftt)*.^ (E) fc»bT*©B©l6 
Hfcfc4»«fck £Xtt(c£ffi (K) fcttiPW-TSMa 
SI±> #U^> (ABC) CJ:5)fcj(Hinil 

(Li) *sjj?y=f> (a) KSfBSii-C^SttJBfclRKf 

[0 0 19] .i©«ta^LT> 7fe«**f£Ps8i:LT©i:ft 
(ABCPQR) ©SUBrtTK (ABC) is>h 

©ft (L) ©ft,Wi£ (Li) tt, ffi#&ffK©HSt|- 
*fc.k»K (a) fcflHS3&»oiEttfcJ8lin?S3 



[0 0 2 0] 7fcJ«W£IHIi:bT©£<* (ABCRQP) 
Cx S»0*'JJ> (a) ##£bTO&ti^ Sl&PJK© 

Hfi$£jft (e) iztt\^Tmfrt>m^(D)mizfi\,\ mm 

©HSESfc-afflfcU *©«HfcjB*.&i:*fcfci:, jf? 

S©in»fiS^fit (K) Tfe^W^ (L 

i) ©«ffl©WflWi&SW±fc*<fc 

[0 0 2 1]SjS(E) #3feJfB#glHfcb-t©jM* (A 
BCRQP) fitAot^t, S;5 (E) C*fbT3l© 

*u iBHtft^^WM (Li) ©«Iffl#tiJt6fcfc<&. 
[0 0 2 2] }Mif£EF,fltbT©Aft (ABCRQP) 

rt©»S5-rs!j«y=f> (a) <D¥%(i\z$>%mm$, (l 
i) s^-r^ts #u=f> (a) ©tt#-rs$a©3fejiB 

(Li) ©i2LS<&*ls&-rs«I^{* iD % StffttMtf 
[0 0 2 3] 

[SSHB©SSSK©teJi] Hltt, *^HJcD3Da>^jL- 
tif^y-i «y^^C*W-47fct«fc«ftK©J(SjlilSE^rac 

*lSfT"rafei&©5'*7 i .k«&jj*bTv^. a#sib\ 

^-jj?-I«^*ffl©aB(«^ft4ft*D, 0^-7i 
-7 2*^bTCPU3Cg^nt^li. £©CPU 
3ii, A£«lA»&©fi*fct>fc"3^-C, 7^**1*7 
^74*6-f — 7 :n-*2£tf- bt, *»3D 
3>ta-^^77-f y**fc#tt47fcfc±afllK©ai 

aii^sc7n^7AosK *a©^"D^A*» 

Ji^^titV^T'n^A^Hlbt, 3t^=i>h 
D — v 6*^UT*W««i:bT©5 s -f ^rH" 7{Ccfc 
t)Aft07fc&St^-r3„ . 

[0 0 2 4] 02tt, -H«fcb-r»«Bii**»&© 3 Rf5&: 

«Ls*si?'j:J>a©-ascia«-rs«*jj*-r. *^ 
w- s^n i «nK©n3nifi^i£K: t> fcrj < j^g^joa 

07D-ft-h*SbT^5. 
[0 0 2 5] S-T, *^l/-^tt, H3©*^±S!ia© 
7"D <7 7 A SIS^ b, Z ^n* y 7 T^rS* fett Z ^ V?7 

•ev«Ls©»4j!yi&b^** % AftAB CD©Ji 
lB*^^.fe^t, CPU3C*»93©3D3>t:a-^ 
f ^^C*«-*3teK«fc*»«©*»HSE^i6K: 
fefc^T, «Ls©*^«lSI*e*-r4. ft*% ffiH 
RfCf^J**nfcZ^s>7Trt©rtStts *Ls©JSHB# 
t#»RfliJ:b-Cffiffl$n4. 

[0026] «^iaa©7-n^5A(±, ymomxs- 
ft-r * Aft a b c d s «f&-r * -r © # =f > a b 

C, *U J>ACD % #i;J>ADBfc^t, 3tLIC 
»bra*«ii»©*ISftff-5. d©*^S^©*J^tt> 
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DBfCol^T> #y =f>®©i£i®^ Wl/£>feL©#[S] 
[0 0 2 7] Af*ABCRQPeD&iBfc'Ol,vC ifeSft-^ 

9 wi/©ft£&&#ABCRQP©fl«-rft{^ 

fc%*.fttfs 4 ftA B C R Q P ©BcS^i' F MZ) Z 
J*##IE©»£fc*j&E»bT*» £©»£■£«££«■ 

btatk&So 

[0 0 2 8] b&#oT, #U J>ffl©aj«^^ h^fc 

fc#U=f>BifcJU 3teLC»btAft^TV>*. EI 2© 
WC«tn«, #'J^>ACD, t!?i; J>ADB*«3fcLC 

So Z<DtzSb, IMl07Dy7Alt ^U=f>A 
CD, #'J:J>ADBfc:o^"T\ «Ls©S6£*&«*2S 

[0 0 2 9] ^^>fflfflffi8^ b;i/i:^L©^[pJ^ 

(±, #L£;ttbTg£faV'>TVN3;:i:{;:;ti:£o i2©i 
tcfctKis #y ^>ABC#7fcL£#bTK£[S|V'>T^ 
#^>ABCH^t> KLs®*Sil« 

fcfbTfcfcftSstfyJVABCCoVy^ fLsfflM 

[o o 3 o] ^©^^a©^a^7Afi, *u=r>A 

BC®§S^A, B, C*^fr*3feL©^^ h;i/*|qJC 
»H^k*S»n£IH©*lfifc:£»£-e\ ^U=f>A 
B C©i5£M k LTEtttffliftA BCPQR SfcBJfcf 
5. jS*»t?ftntts §Sli:LT©±ftABC 

P Q R {is =*3@£i:&S. 
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s&®tov>t, mm-? ztgfDU&E a<* 

ABCPQR©K©iS©IBI8ffllMEC, WJSSlgffl©^ 
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